Targeted deletion of the calcineurin inhibitor DSCR1 suppresses tumor growth.
The NF-AT transcription factors regulated by the phosphatase calcineurin play a role in breast cancer metastasis-promoting tumor cell invasion. Metastasis is a multistep process requiring angiogenesis and endothelial activation. NF-AT is also expressed in endothelial cells, and calcineurin-NF-AT signaling is an important downstream effector of the proangiogenic cytokine VEGF. One isoform of the endogenous calcineurin regulator, Down syndrome candidate region-1 (DSCR1.Ex4), suppresses calcineurin-NFAT signaling blocking endothelial proliferation. However, overexpression of the other DSCR1 isoform (DSCR1.Ex1) may promote angiogenesis. We report that targeted deletion of both isoforms leads to hyperactivated calcineurin and precocious endothelial apoptosis, inhibiting formation of an effective tumor vasculature and suppressing tumorigenesis. Treatment with the specific pharmacological calcineurin inhibitor cyclosporin A rescues this endothelial defect in DSCR1(-/-) mice, restoring tumor growth.